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THE IMPORTANCE OF TRACTOR f 
TESTS TO THE PRACTICAL FARMER 
! 
By F. R. STANLEY, W.A. District Tractor and Implement Sales Manager, 
Ford Motor Co. 
• * 
W / T T H the rapid growth of farm mechanisation over the last two decades, it naturally 
• • follows tha t there has been a great increase in mechanical knowledge among 
farmers and a greater demand for further knowledge. In many overseas countries and 
in at least one Australian State, there are now Institutes of Agricultural Engineer-
ing which, apart from training graduates, carry out research work and, in some cases, 
report on tractor and implement performances and thus provide sound practical guid-
ance for farmers contemplating the purchase of new equipment. 
No such move has yet been made in 
Western Australia despite the fact tha t 
this State's prosperity is still basically 
dependent upon its agricultural produc-
tion. Some of the leading tractor and 
implement organisations conduct schools 
for farmers to disseminate knowledge of 
the maintenance and operation of their 
own machines and, in conjunction with 
the Department of Agriculture, they have 
organised a number of highly educational 
field days. 
An important feature of the Institutes 
of Agricultural Engineering has been the 
published tractor tests. From 1946 to 1954, 
these tests were conducted by the Areo-
nautical Research Laboratories, Depart-
ment of Supply, Fisherman's Bend Mel-
bourne. 
Since 1954, the tests have been con-
ducted for the Australian Tractor Testing 
Committee set up by the Australian Agri-
cultural Council. The A.T.T.C. is a joint 
body established by agreement between 
the Commonwealth, the States and the 
University of Melbourne. The tests are 
carried out by the University at the test-
ing-ground at the State Research Farm, 
Werribee, Victoria. 
HOW TRACTOR TESTS ORIGINATED 
Most farmers have heard of the 
"Nebraska test" but may not be familiar 
with its origin. In 1919, the State of 
Nebraska introduced a law to protect 
farmers by insisting tha t tractor manu-
facturers could only sell their products in 
that State after submitting a stock model 
to the University to undergo a series of 
tests, the results of which would be made 
public. 
A permit for sale in Nebraska was only 
issued subject to the actual test perform-
ance comparing favourably with the 
maker's claims concerning horse-power, 
fuel consumption and other important 
features. A further requirement was tha t 
adequate supplies of spare parts should be 
reasonably available within the State. 
Although the law only applied to the 
State of Nebraska the tests carried out by 
the University of Nebraska came to be 
accepted as a measure of tractor efficiency 
throughout the U.S.A. and in many other 
parts of the world. 
The Australian tests differ only in a few 
details from those established at the Uni-
versity of Nebraska and the following 
brief summary indicates their scope:— 
Tests on Stock Models. 
Tests are conducted at the request of 
the manufacturer, the importer or the 
State distributor. I t is assumed tha t the 
request is made in the knowledge tha t 
test covers both the tractor's performance 
and its mechanical condition at the end of 
the test, and that a report will be prepared 
and published by the Committee. 
The tractor submitted must be a stock 
model as regularly sold in Australia, com-
plete with all s tandard accessories. The 
right is reserved to reject any tractor 
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which for any reason is not considered to 
be representative of tractors being sold, 
and to select for test in its place any 
machine which has been prepared for de-
livery. 
A representative of the firm must be 
present during the test. Under super-
vision, an officer of the company is re-
quired to drive and service the tractor 
throughout the test, and make such 
changes to wheel equipment etc., as are 
required. In addition, the representative 
must convey all decisions involving per-
missible choices or company policy relative 
to the test. 
The fuel used in the test must be the 
lowest recommended grade; for instance, 
if the tractor is sold to run on distillate 
or diesel oil, diesel oil must be supplied 
for the test. The lubricating oil used must 
be chosen from the brands and grades re-
commended for use in the tractor and 
readily available in Australia. 
The Tests—Main Features. 
Before any test measurements are 
taken, the tractor is run in for approxi-
mately 12 hours under the supervision of 
the Testing Officer. 
Two main types of test are then carried 
out. 
(a) Belt Tests.—The belt tests are car-
ried out by driving a brake dynamometer 
through a flat belt from the tractor belt 
pulley. The results from these tests are 
used to obtain an indication of the per-
formance of the tractor engine, and the 
tractor as a stationary unit. The test set-
up includes suitable instruments to enable 
all the necessary information such as 
engine speed, belt pulley torque, fuel con-
sumption, to be extracted from the tests. 
(b) Drawbar Tests.—In the drawbar 
tests, the tractor pulls a combined load-
ing and instrument car which is itself a 
variable load and carries all the instru-
ments necessary to obtain information re-
quired from the tests; road speed, wheel 
slip, drawbar pull, drawbar horsepower. 
Between the tractor and the load is a 
drawbar dynamometer which gives direct 
readings of the pull exerted by the tractor 
on a gauge in the instrument car. Tests 
are normally carried out over a measured 
level strip 500ft. long. 
By means of wheel counters, wheel re-
volutions are measured; from these read-
ings, wheel or track slip may be calcu-
lated. 
Rubber tyred tractors are tested on a 
bitumen road so that surface conditions 
do not change during a test or between 
tests. Track tractors are tested on soil 
when soil conditions are favourable to the 
tractor. 
INTERPRETING THE TEST RESULTS 
In pre-war days, the publication of test 
data often evoked the reply that only an 
engineer could understand the results. 
Today, far more people can interpret the 
figures, but they are still apt to be puzzling 
to the layman. Possibly these brief notes 
may be of some assistance. 
Actually, if one has the knowledge of 
test procedure and some acquaintance 
with the meaning of such terms as horse-
power pull, power and speed, the reading 
of a report is quite simple. 
With tractors, three different h.p. rat-
ings are generally used:— 
These are:—(a) Brake Horsepower; (b) 
Belt Horsepower and (c) Drawbar Horse-
power. 
Brake horsepower is the power developed 
by the tractor engine, but the power avail-
able for stationary work is obtained 
through the belt pulley. This is the belt 
horsepower and is a little less than the 
brake horsepower. All tractor tests use 
belt horsepower. 
What every practical farmer wants to 
know however, is the horsepower avail-
able at the drawbar—because this is the 
working horsepower of the tractor. 
It can be seen therefore, that in choos-
ing a tractor one must check two import-
ant horsepower ratings—belt and rated 
drawbar. 
Provided a tractor motor is in good con-
dition, the belt horsepower will remain 
constant, but drawbar horsepower will 
vary according to soil conditions, the over-
all weight of the tractor in comparison 
to its horsepower and the resultant wheel 
slippage. Drawbar horsepower ratings are 
vitally important, because they give you 
the actual useable horsepower of the 
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tractor. For instance, irrespective of what 
brake horsepower a tractor may be, there 
are limits to what power can be transmit-
ted to the drawbar effectively, due to the 
loss of traction though wheel slippage. 
Once a tractor rises above the 45 h.p. 
maximum belt h.p. grouping, wheel slip-
page increases and the economic driving 
power of the unit is decreased unless dual 
tyres are used, but here again cost in-
creases. What the practical farmer must 
bear in mind is to avoid over capitalisa-
tion of plant and try to achieve economy 
of operation, which in many cases is most 
effectively done by the units with a top 
belt horsepower of no more than 45, and 
a low wheel slippage in working gear. 
Drawbar horsepower consists essentially 
of the two factors pull and speed, which 
together result in power. Pull therefore 
is not the same as power and should not 
be confused with it. A tractor is often 
described as having plenty of power when 
in fact what is meant is that it has a big 
pull. 
In six speed tractors, the greatest horse-
power is usually found in the third and 
fourth gear, except in the case of crawlers 
where it is generally found in second gear. 
Belt and drawbar performance tests are 
vitally important and so of course is fuel 
consumption. 
Tests for fuel consumption can be 
shown by:— 
A—The total hourly consumption in 
gallons. 
B—The specific fuel consumption in 
lb. or pints per horsepower per 
hour. 
The first test is self-explanatory. The 
second relates to the consumption over a 
period of one hour to the horsepower de-
veloped. If an engine while developing 
28 h.p. used 14 lb. of fuel in one hour, then 
it will use 14/28ths lb. or 0.5 lb. per hour 
for each horsepower developed. 
If an engine while developing this 28 
h.p. only uses 12 lb. of fuel in one hour, 
then it will use 12/28ths lb. or 0.43 lb. per 
hour for each h.p. developed. The second 
engine is therefore more efficient. 
Under this method, engines of any 
horsepower while using the same fuel, and 
running under identical conditions can be 
compared with one another. 
Test reports of a number of tractors al-
ready tested may be obtained by writing 
to the Tractor Testing Committee, c/o 
Department of Commerce and Agricul-
ture, 301 Flinders Lane, Melbourne, Vic-
toria. 
A brief summary of the reports is given 
in the table accompanying this article. 
A TRACTOR DIRECTORY 
The Food and Agriculture Organisation of the 
United Nations has recently produced a directory 
of the wheeled and crawler tractors manufac-
tured throughout the world. 
The book is a weighty volume of cyclostyled 
sheets giving the name, address and country of 
origin of all the leading manufacturers, with 
details of the various models. 
Overall length, width, weight, ground clear-
ance, turning radius, size of tyres and tyre pres-
sures, make and type of engine, type of fuel 
used, fuel consumption, horsepower, maximum 
drawbar pull, speeds in various gears and other 
details are given in columns. 
The book is printed in English, French and 
Spanish, and may be obtained from the Food 
and Agriculture Organisation of the United 
Nations, Rome, Italy, at a cost of 15s. 
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PEST 
CONTROL 
Winter rains followed by warm sunshine 
and conditions are favourable for millions of 
termites to start their destruction of pastures 
and crops 
Now is the time to control 
their wanton destruction with the 
FERGUSON 
SYSTEM 
LOW VOLUME SPRAYER 
The Ferguson 3 point linkage power take off 
Low Volume Sprayer is the cheapest, simplest 
and most efficient sprayer ever produced. 
Capable of spraying hormone weed killers or 
insecticides at 5-20 gallons per acre 
Low Volume Sprayer £150 
Multi-purpose sprayer for High 
or Low volume spray . . . . £212 
Ferguson tractors from . . . . £710 
Plus Sales Tax if applicable 
Ask for a demonstration on your farm 
Call, Ring or Write to your local dealer 
or the Sole State Distributor . . . 
British Tractor and Machinery Co. 
121 HAY STREET, SUBIACO- -W2626, W2553 
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LISTER 3 h.p. 
Air-Cooled 
DIESEL ENGINES 
now available 
CUT OWN CHAFF 
. . . . it's more economical 
. . . . stock benefit more 
. . . . it increases results 
"Leeuwin" BLOWER 
CHAFFCUTTERS 
NO 
waste 
N O chaff-dust- laden 
working conditions 
The "BLOWER" operates at any angle and 
immediately whisks chaff away from cutter to 
loft or storeroom 
Length of cut can be altered without upsetting 
the centre, gears are scientifically arranged. All 
bearings have covered oil cups and the rigid 
construction means many years of satisfactory 
chaffcutting. Supplied with or without Engine 
"LEEUWIN" Chaffcutters are also available in 
bagger and elevator types 
Grind Own Grain 
. . . . it's more profitable 
. . . . avoids food shortage 
. . . . ends loss of production 
"Eclipse" FEEDMILLS 
Grind all grains fine, medium or coarse 
The main shaft of an "ECLIPSE" Feedmill is of 
highest grade steel to withstand any strain 
NO parts to get out of order 
All metal construction. High or Standard legs 
W I L L I A M S T . P E R T H 
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